A colorimetric bioassay for high-throughput and cost-effectively assessing anti-foot-and-mouth disease virus activity.
Foot-and-mouth disease virus (FMDV) is one of the most contagious animal viruses. This virus is very sensitive to inhibition by type I interferons. Currently, a bioassay based on plaque reduction is used to measure anti-FMDV activity of porcine IFNs. The plaque reduction assay is tedious and difficult to utilize for high-throughput analysis. Using available FMDV susceptible bovine and porcine cells, we developed and tested a colorimetric assay based on cytopathic effect reduction for its ability to quantify FMDV-specific antiviral activity of bovine and porcine type I interferons. Our results show that this new method has significant advantages over other assays in terms of labor intensity, cost, high-throughput capability and/or anti-FMDV specific activity because of simpler procedures and direct measurement of antiviral activity. Several assay conditions were tested to optimize the procedures. The test results show that the assay can be standardized with fixed conditions and a standard or a reference for measuring antiviral activity as units. This is an excellent assay in terms of sensitivity and accuracy based on a statistical evaluation. The results obtained with this assay were highly correlated with a conventional virus titration method.